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* tt*$M?9a*®&tr** fc*^ m<k«ifetto«iftffl Hit tm&z 

4» lc n - * &#Etfci -t 2> i •ejflUlg'flS * PiT $ * & f&JB S *LT 0* * (Di abe 
tes 48:1794-1800,1999)^ »*^feO*OiRJDat|lWftffl»±ll^i fc^f&^Sft 
■CV^ (Journal of Medicinal Chemistry 42: 5311-5324, 1999) Q 

£>*i.& (Am J Physiol 256 : G618-G623, 1989, Am J Physiol 270 : G833-G843, 
1996) ri*> -eEfc^-efcv*,, 70>j v>iM4<7>SGLTO#l#£ 
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(10) Na+/*> (SGLT) * * n yiWfi&m^ 5 
s*?Wi>L<l*Z<nnft^7°^Vtfzte^<VlM.X"fr&mZ (1) ftv>L (7) IB 

(11) NaW^a-* h 7 (SGLT) ^£ n- h"tZ#V % 
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m-e^^miB (15) &v>L (17) fB*cO#J ; 
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(19) NaW^a-* f5^'f-^- (SGLT) ttuf'Ktt't 
(2 0) NaW^a-* h7^^-^- (SGLT) ^n^fc n- Ki"^#V * 

(2 1) NaV^a-* > (SGLT) ^^rffiv^ C: t 

t 1" a ^ * n ^<7)/M§tr ^ ;v a - x JR O &*fSt£ £ HlSSi" £ lfc£-$J t ti 
-e <7)±1^) 7 Z V - - > ; 

(22) NaW^ (SGLT) ^^ie^Jf|-f - : L E 

*rr$>*flrSB (2 1) 

(2 3) Na+AJOVn-* b 9 (SGLT) ^^mWi^i 

(2 4) mu (21) &l<i± (22) mwt<v7?v-->7ij&itzimm ( 
2 3) %-m<o* y zm^xftbtii zft&yot tznz<Dm. ; 

(2 5) pffi (2 4) ffi«O<t^£fcti*<0:£*^LT&*Eag ; 

(2 6) &&MMB&&n^&&m& (25) wam^iM^ ; 

(2 7) *m^$.^(i»mjflL^IW- ^3«E#J-e**«rSB (2 5) Sfcti (26) 
(2 8) NaV^^-^b7>^*°-^- (SGLT) fc*uy&x- V-t&tfV x 

(2 9) NaV^a-* > 7 (SGLT) ^n^^n- ^ 

* vtfmm^ : 2 % @a^ij§-^ : 4 1 tzamn^ : 6 -c^stL&makE 
IB (2 8) e*w>**i;-->*^£; 

(3 0) NaW/l'a-* h 9 (SGLT) *tn^S:3- W#'^ 
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(3 1) Htrlfi (2 8) <£> L< & (2 9) ffi»^^^ U-->^^t^(±KfIfi ( 

(32) mfta (3 i) fam^k^-t/t^ti^^^^tr^^is^ ; 
(3 3) ik&Msk.m%:WM-e$>2>mz (3 2) ffl^IS^ ; 

(3 4) mmmifztem%&m^ffi 'temi-eb&mm (32) (31) 

[0 0 0 7] 

#HHJ^ffiv><b*L&Na+/^=i-* > 9 >7>#—9- (SGLT) **n$r (J^T 

) fcLTtl, Wilf, WOO 2/5 3 7 3 8 KF^Stt^SGLT^n ?\ WOO 
1/7 5 0 6 7 £ffl^SftfcSGLT**n*\ WOO 1/9 2 3 0 4 tc^$tL^ 
SGLT-i^n;?' (TRICH) , WO02/4520 KHi§^£ ttfcSGLTtf^n y (TRICH 
), WOO 2/1 0 2 1 6 iZffi^Zt-itzSGLT**:* y% t'tmifbiri&tf, &if> 
WOO 2/5 3 7 3 8^^^tL7tSGLT^-=6n^0f b<> t *) t>l^ 

mtm^ : i > mm^ : sttz itmm^ : 5 -e^s r ^ j t m— 

NaW^-* (SGLT) *^n^ th^rSJfiLtW (flflx. 

>u*if) o«hj& («x.if, jff«> 0*m^ ^'JTffli 

mm, n&Mffi., ^m^smm, mmwmm, mmmm, mmm, mmmm, 
mm 7^77-^, Bmm. tfa9^?-iis, iemje 

«ta, %mmm, smmi> l < itmnmm. ttza^fihmm^ 
m$mm, wmm^ l < i*ir>mm%£) i> l < ^ith^mm^^-t^^h 
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. £*gjDi> f«> is^>9> #«t> nm, &Jt> w> 

/M§) , mu sthsu fiji> mm* n&ft 

[0 0 0 8] 

BfiyiJ^W Lt, tfflxJ*. *?j 7 0 %&±, 0* L < tilt 8 0 %m_k, J: •> EPS L < 
IZ%)9 0%J£Lh> m^ft* L<tt«&9 5%^±O^IWJtt^^i-^T^ym@B^J«r 

HS^Wfc) ra$re*££ t£^1" 0 L^ot, Ofgtfrl&Mf&tt^ 
IW (flU *&0. 0 1-10 Oftx L<i±$j0. l~10f, L< 
fit). 5-2^) X$>Z>Zttfftt L^TbK £ *L<b Oi&teoejK, *>/^J?CD 

j^WSfeari*, Cloning and functional expression of an SGLT-l-like 

protein from the Xenopus laevis intestine (Am. J. Phisiol. 216: G1251-G1 

259, 1999) izum^mttzit^fiKm^^-mK^ xmfe-rz - 1 &x § & 

o 

[0 0 0 9] 

*§£Wem^t>ti& LT$£> 0flx.Hr, (i) E#I#^: 1 
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t<fii~3 oral*, ftt u<t±i~i ommm. zbKftt l<&$: (i - 

5) fl) OT5yW s ^U^T^ymiB^ (ii) Ufl** I lt^tS^&T 
5 SWBEWK 1 £ 2 (MxJ* 1-10 Offleffi, »iL<ttl~30 

#$L< 1*1-1 OflaejK, $^H»*U<I±* (1~5) ®) ©75 

/m^MtinL^T^/msa^J, (no eei*^: l-e&zti&r $ smssmiz 
ittm2®&± (^x.tfi~i oommm, ^^t<(ii-3 ommm, 
t<t±i-i ommm, L<\m ci-5) m) <DT$ymmx2 

*LtiT$sffl£&L (iv) wm^\ lx-mzfc&Tz ;mmi\*<oi *fc»±2 

MJ^-h (fllx.tiri-1 0 OlB^SL 0f t<(±l~3 01@3Ijg> JfSLOil- 
l oim S?>i:ffit<iiR(l-5)*) <?)T<yi6WT^i-ef 

[0 0 10] 

C*****^^^^* (-CO OH) > 
-COO") > 75 K (-CONH 2 ) SfctiJ^x/W (-COOR) O^tfC 

^^■x^-rJWCistt&R Lttt, fll*.^ *?-/K ^>>K n-^nii 0 ;!/ 
, /fv^nk*;K n-^^t^C 1 -6 7/i^/Hfe. 0Bx.tf, v^a^>^- 

i-;i/-c 1 - 2 7;v^f;v*& U< fi« i"o«-t7f;v- 

C 1 - 2 7mH'5:^C7-i 4 77^^i, tf/<n>f 71/ f-ZHs 
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! _ 6 7 ;v * ^ J^w c i - 6 t y a -e^$tLTv^^<7), ^ 

T-fe^**iT«)C l -6 T^^MA'ii^C 1 — 6 7'>^i4 
? > ; < * K & ^-f ft & o 

[0 0 11] 

4 L<ti5 omiSLh. ^M:^L<tt70«±, J: <9 fifS L < ti 1 0 0ffi£L 

«ja± (»*b<tt^ i~i ora«&, s<bfc#£L<w:& (i~5) «) or 
i~2o mmm, x *) m-t l < t± 1 - 1 o $ & k# t t < i±& ( 1 - 5 

) m) W7^»^JDU 3fcl± % -€-^r ^ ymss^'J^ 1 £tzl±2m&± (ft 
IKli, 1~2 0^JS> iO^IKttl-lOim $f>tc$f^L<{i 

& (i~5) a) <DT$;&imxzt^ ttzit, zoTzsmmwvizfc 
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< t4 1 ~ 5i@^ijg) or ^ /twr 5 yftf ^?ntv^U v^ 0 

T#lJ 7L tfl&176# g ~201# B > H471# B ~491# 1^7^ WBffl * ^ 

# S ~ 197# B > f&467# B ~487# B <?> T 5 «/ ^SS^iJ * * ^ ^ K**«f- * 

LV^ 0 Bftl#9: 5n**^*T5yWEydJC*v>-C«^.tf«fl75»B-200»B 
„ H470# g ~490# SOT 5 / m&n*^t & ^ -7°^ K**» 
[0 0 12] 

* > -Cffl v> <b *l * Sfcfr^ y f- K (4 C 5fe*** * Jl/^v^i ( - C 0 O 

H) > (-COO") , 75 K (-CONH 2 ) ifcli^XT 

;v (-coor) <ofa*L-e&o-c& £v*o 

^£*L&T5yM@£?lJK&v*-tfil261~275l=g, ^399~417#g, ^500~649# 
/mi£^^^^-C^257~271#g, f£395~413#B, f|496~645#B ©7 
ymSe^J^^v^T^260~274l=B, ^398~416#B, f£499~648#B <£>7 5 / & 
[0 0 13] 
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MF3*L*Bfc (flk T^V^ffi^) 

itii, ^x.(x, rnmst c^x.tf. v>&> «») 
M^m> ^^>m> m 

cbizx. fit »J£Sfc1- & i <b tf*-c i 4 0 

[0 0 14] 

T)Vzi-)}sfflm, 4 - > f K'j 5 PAMtrit. 4-KK 

. 4- (2' , 4* -vV Kv7x-;v- n Kn^rv^fjV) 7x;^ytH 
, 4- (2' , 4' -^n^>7x-JV-Fmoc7<;xf;V) 7x^y 
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m*T~fr=?-fti?A)i'7<< Ktt^jsatstnifcL. awo^w?^K*>L<iisp 

^ KitLtfi, DCC N N, N' - v -/n tf;v?7 ;v**v >f ^ h\ N-^^ 
;v-N' - (3->Vf;P7^7n>j^) $ K*4r**fflv»€>*L& 0 

zKb\z&zmmkK\±j*^imwmm Mx.it, hob t, hoob t 

OB t^7^^^iiHOOB tx^f^i: LT& £>75> C##^T 5 /&<£>*& 
[0 0 15] 

N, N-^W;VA7 5K, N, N-y7f;V7-th7U , ) N-^;Hf 

/US, T-fe h - h V ;v, 7"n h »; h '; SfciM ^-/v, 

5I^£*L> ®#^-2 0t:~ 5 O'C^iS^'bM^^tt^o ^tt'fb^tLfcT 
5 ym^^liii-t 1. 5~4^jifiJ-trfflv^tL^> 0 -Vti KU 

ftteM^-hmbti*^ t % Kit, M7kWtm.£fcltTlz?-)V4 s. FV-ivzm^T 
7^^7-fef Mfc-T ^.^tCiot, f&OMfk Kf2# £ # x. & V> «fc ? 

[0 0 16] 

MW7^S(7)nSt LTIi, Z. Boc, t-^^t^y 
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Cl-Z, Br-Z. T^^f-A'**^*^*— ^ F'J7Wn7 

#/nj*4fv;H£l±. (0Ox.tf> **-/K 

^ ;k v ^ n * ^ ;k 2-T^v>^-;v^ t*?>EiI#t> 551fclfc t < tiSHfcT 
^x^t/Hk) . 77)K;viXfMt; (^Jx-t^ 4- 

v^;l/^;Vb K 9 v Kit, t -7*f^ ~>*^fx;vt K9S> Mt. b 'J f-/H£ 

& (Ci-6) T;v#yf;v*. ^>y^Hi^7n>f;vi, 

^D>>>07i/-^tt7KSa6^*36i: LTfi> Bz K CI 2~ 

BzK 2--hn^>y>, Br-Z, t h*3& s fflv> «b *L£ e 

5 ^V-^tfMfcg^i: LTii, ftlAlf. Tos, 4-^h^rv 
-2, 3, 6-b 1 J>f^>-t*^X^xjK DNP, v;V**->^ 
. Bum. Boc> Trt, Fmo cftM^f)*l4 0 
[0 0 17] 

fa 7vK, fgtt^-r^ [7^3 -;v (flUtf, ^>^do7x;-JK 2 
, 4, 5-f^an7x;-JK 2, 4-v~ b n7 — /K v7/^f^ 
T;V^-;K a'7->D7x7-;K HONB, N-tKn*y^^y5 K, N 
KnJry7^;v^ 5 h\ HOB t) fcOxXr^] & ifd'fflV^ tl&o JgJR. 
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7 0\ 1, 4-7'^>yft-;K 1, 2-^^>^*-^=Sr^i-5** 

xm^bfr&2, 4 - > n 7 i-;vittf 1 7 x y - ;vMt: i 

, hij7 p >77 > K-MfcHS^ LTfflv*kfr£*;v^;v&ti±fBO l , 

2 -jr.* 1, 4--7*^>v f f-^-^^^^TO|«a^J:^ 

[0 0 18] 

K t C * ;v v fr&<o%W&<D * * t * > *9 M * tz 
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§ -5) o 

[0 0 19] 

xtf> Bffi-frlfcBu tM^^fm:iot^^o -tt£t>%, *%Wxm 

jsjit© (i) ~ (v) 0 

(i) M. Bodanszky fcitf M. A. Ondettk ^7°^ K • (Peptide Syn 
thesis), Interscience Publishers, New York (1966^) 

(ii) Schroederio X. f f Luebke> V • K (The Peptide), Academic Press, 
New York (196530 

(iii) ^11*1, ^^K*jS<D**tfc#Ufc (197530 

(w) ^a?&h^ ^mmffi i> *w<**«Mfc*iv, 20 

5, (197730 

( v ) &mmmE.&> mmm&nm^ mum, *-ff- k^js* mmmis 

a*3£ffi#-e* £r£n<W&£& VMi-€-*Hw!H T®^ 
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^tiit^iiu m^ffi-ew'btLjta^tt, 3tf3Ka#&**V>tt**L 

[0 0 2 0] 

|^MS^t*otUv^o $fJl<l±DNAt^o DNAtLTIi, 
/ADNA. y/ADNA7^f79'J-, tfTSB U:« • c DN A, 

HUiat7t« • IiS^cDNA7'f^V-, ^DNAOVv-fft-efc J:v> 

o 

totalRNAf fzl±mRT*Amfr*mm:Ltzi><D*m\<*TW.& Reverse Transcri 
ptase Polymerase Chain Reaction (&T\ RT-PCRffitHf t^) 

*|&^"Cfflv>t>*L&^ Kt^DNAt Itli, 0Jx.tir, E?>J# 

E?d#-f- : 4 T^stt&m&E^l^w xbr/yx>> ^^frTt^^f r 

>fX-r&J!»E^*^rL, Huf2t/iIB^iJ#^-: 3 •X&tZtL&T * 
tt-i.^^^ftilKl^I^ttS^n^^^I^^-^^DNA 

fc-g^rt-fc D NA, i 7t tiEyj*-^ : 6 -e^S *L*&2kEyiJ tA^HJ^vx 
[0 0 2 1] 
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m z. : 2 X*Wo £ tt* i£*E?iJ 5DNAfcM^h';>V 

x y h ^^TtA^ r ij xti, d n a t it i±, E?d#-^: 2-c 

3Efc$*L&tt3feE^Ii:»7 0%J2Jl±, » 4 L < tt» 8 0 %J2LL, «£ 19 #f 2 L < (* 
^90 %JJLL, $ <b L < \tm 9 5 %&JiOfflratt*^r aJfiafcEfllfc^W 

(i\ • ^n — (Molecular Cloning) 2nd (J. Sambrook et 

al., Cold Spring Harbor Lab. Press, 1989) KUm^^ FlZfe^XTr* o 

M. $f * L < t±» 1 9 ~ 2 0 mMt\ iSUK**^ 5 0 ~ 7 0 t\ #f * L < »±ft 6 0 
-65 *CO#:#=£r jjrTo ^ b V 2 AjftJK*»ife 1 9 mM-CSJKriTO 6 5 to 

4a-mDNAtUli> EEI*-^ : 2 tL^^SE^iJ^^i"^ DN 
A£^fflv>*b*t£o 
[0 0 2 2] 

*f^-Cfflv*fe*L*«P^^K*3-K'ta# , J^^V'*f-K ($!> DNA 

^Tf& i>VX~ oT*> iv^o *3fc„ r/ADNA, $V 

ADNAN^y- KriBbfeJffllfi-Jftilia*OcDNA, ffilBLfcfflllfe 

2-C^$tL&^36iByiJS:^-f &DNAO— g|$#£W1-&DNA. iifcli 
@fi^ij#-^ : 2 -e^$*t4a*E?iJ t^>f * b U > b ^^TtvN^fr'J ^ 

? >^ft3 - Kt5DNAO-H5^^tSDNA*OTv^W 0 
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SE^JW: 2T?^£*L&3&*@B? | J^W'7'D ^ X"ClSDNA(i> tffSBfcH 

[0 0 2 3] 

WiDNA**^^^ w?*S?<&— Ki"&DNABf 

y— • ^u — ~y V (Molecular Cloning) 2nd (J. Sambrook et al., Cold Sp 
ring Harbor Lab. Press, 1989) iffcfto Tfrfc 1 C & 

DNAO^Sfi^JO^mfi. PCR> K Mutan™-super 

Express Km (£8B6 (#0 ) ^ Mutan™-K (SM^t («c) ) 0DA-LA 
PCRi£, Gapped duplex}*, Kwke\&m<Vgfcte&<DlJ&&&^l±^tibKm£2> 

■Ci&o KDNAI±^5' 3fc^fcflf«M&3 r/tUOATGSrtU £ 
£3' stdMOKKMBHRifclLn K^t LTOTAA, TGAifcliTAGttU 

3-Ki-4DNA^e>BWi:i-*DNABf>T-*«J0ttiU (a) f£ D N A iff £ 

tUiiE# 2 003-3097984 
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[0 0 2 4] 

^pf-tLXi^ K W> pBR 3 2 2, pBR3 2 

5, pUC12, p U C 1 3 ) , M»^7X5 K (#U pUB 1 1 0, 
pTP5, pC194) > K (#!k pSH19, pSH15) 

^v~7^;VX, /^Jrj.n^^^X^^Olfe^^^^X^^^ pAl-1 
K pXTK pRc/CMV, pRc/RSV, pcDNAI/Neo^^' 

ihUiv^l^li, SR«7"o^-^-, SV4 07°n^^- L T R 

o 

Cfr^?^ CMV (t^h^**n7^vx) -/n*-?-, SRa/nt 
-^-^t^fflv^©^! Lv^o ft±.i>*^l'* 1 ) \LTWM~£h2>Wi'&te, t r 
P 7°n^-*-, i a cW-^-, recA^^-, APl^- 
Ipp7"n^-^-, T 7"7 0 n^-*-&^\ la±^>'f;v^IIt^ 
2>W;&te. SPOl^n*-^- SP027'n^-^- penP7"ot-^ 
m3L*m&X*$>2>Wi&te, PH057*n*-^- PGR^n^-*- 
GAP^n^-*-. ADH7°n^-^-^WiL^o ^^Aiajfe"? 

[0 0 2 5] 

#y Attt)nv^>>K s^-*-^ sv4 0fit l Jv> (J^T\ s 

V4 0 o r i tV&fo-t%>i%&i) s *>Z>) £ LTV^ i> 4>£fflv>& CI t ^ 

M^-^-^ tTfi, ^Jx.^. vbKn^milTC^ (J^T> dhf r 

mf*?- (>vM/^-h (mtx) > r>e-> 
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f^T- Ne o r tm%Ff G4 1 81*14) ^Wbtt&o 

d h f ril'fE : f-^:m^^^-=--^^^^-W : Srffl^^cl h f r jtfci 1 
L-t«ffl1-^^> gftMc^fc^ z?y*^t*^mmz£. 

^HiJlc#ipi-^ 0 m^^-v^ 1 ; t7lft*$.l.^i^ PhoA • v^^hb 

yiu ompA • c sri-)i>mm%t*j)K m±&;^fl'*mmx"$)&t§i'kt±, a -r$. 

m^it. MF « • V^^IE^U SUC 2 • *>^;HB?!I*£\ 
[0 0 2 6] 

xyx'J trll^fStLTIi, $)x.tf> (Escheric 
hiacoli) K12-DH1 (yny-y^X^7*-f •tyat;i-7*f 
^— . • f/fx>y/fX • XT' • -9* • ^l-^^jc— (Proc. Natl. Acad. Sc 
i. USA) , 6 0t, 160(1968)3, JM103 [* * >f 1/ y * • TV y X 
• f- (Nucleic Acids Research) , 9#, 309(1981)], JA22 

1 [V-Y — • ^I'^x?- • ^Mtny- (Journal of Molecular B 

iology) , 1 2 0%, 517(1978)3 , HB101 [V> — • • ^ 
- • ;^tny-, 4 1i, 459(1969)], C600 [yx^-f 
-fy** (Genetics) , 3 9t, 440(1954)] ft t*&m^h*i2>o 

s^frJ^MMt LTIi> $!;U£> ^^V* (Bacillus subtilis 

) MI 1 1 4 IV-y, 2 255(1983)], 207-21 Cv>— 

;V • Or • Xtr 5 J* > V - (Journal of Biochemistry) , 9 8 7(1 
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9 8 4)] fcfa*JBv»fc*l* 0 

t t X t± , #9 X. > t7*n-7^-b7, V tf v J- (Saccharomyces cere 
visiae) AH22, AH 2 2 R~, NA87-11A, DKD-5D, 20B- 
1 2, •> 7*n7^f-bX (Schizosaccharomyces pombe) N C Y C 

1913, NCYC 2 0 3 6, fc?*T (Pichia pastoris) KM 7 

1 fci^ffiv^tL*,, 
[0 0 2 7] 

3fc*MtSBlfe (Spodoptera frugiperda cell ; S f MS) , Trichoplusia ni<Dtp 
iftftDMG 1HH^ Trichoplusia niOlPfi^OHigh Five™att> Mamestra b 
rassicaeft*OjfflJfef fcf±Estigmena acreafi Wfflv* «b *U> 0 * >f 

;^^BmNPVOi^ m^mtmm (Bombyx mori N ftfllg ; BmNll 

) ft4r**fflv>e>*L&o ts f«at(i, foxf^ s f 9mm (atcc crli7ii 

) > S f 2 1« (J2Lt. Vaughn, J.L. <i y - *? 4 (In Vivo) ,13, 213- 
217,(1977)) -kWim^hfoho 

(Nature) , 3 1 5#, 5 9 2 ( 1 9 8 5)3 „ 

WlMfflBtLXi*, tMHCOS-7, Vero, f-W---*^ 

A^^-ttCHO (J^T> CHO«hH&|B) , d h f r i&ittXm^ *r J =■ 
-Xss&xf-mmCHO CHO (dhf r~) jfflfl&fci&IB) , 

LflBJia, •7-)^AtT-20, v-)XUn-7»)g, 7>)^ATDC5«, 
7»; h G H 3 , t: h FL«M^P>^o 

(DLD-ltt> HCT-15IE, SW-4 8 0M, LoVo», HC 
T-l 1 6»> WiDr*> HT-2 9«, LS-1 7 4Ttt, SNU 
-Cimm, SNU-C4TO. SNU-C2A«> CX-1«> GI-1 

12», HL-6 0M, Raj i fflMSL G3 6 1», S3tt) £^*>ffl 
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Proc. Natl. Acad. Sci. USA) , 6 9t, 2 1 1 0 (1 9 7 2)^/-> (Gene) 
, 17t, 1 0 7 (1 9 8 2)^ h't:|Bf O^ft ttf ^ ^ t ^ 1 1> o 
[0 0 2 8] 

/b'Mf-ff^ (Molecular & General Genetics) , 1 6 8t, 1 1 1 ( 
1 9 7 9)4:ifi:Slli«)^totff!S:?:W^« 

BW*^JHE3fc-f * fc*±, Wx.lf> *VyX"0 - 4 v- (Meth 

ods in Enzymology) , 1 9 4*. 1 8 2- 1 8 7 (1 9 9 1)^ny-y> 
^X • *y • if • tvat^V • T#7*3 - • • ^M^^ W X • • ^ • 
a-x^x- (Proc. Natl. Acad. Sci. USA) , 7 5t, 1 9 2 9 (1 9 7 8) 

& if Ktflm^&K^ -c tf * ? - # * o 

o/Technology) ,6, 47-55 (1988) % ^::|B*W>#8:fcfl£o Tfrfc 1 £ fctf*T-#£ 

o 

f3-;V. 263-267 (1995) (^Pttf&ff) . ^on v- (Virolo 
gy) , 52%, 4 5 6 (1 9 7 3)CfBf ^:^"Cff4H t^lSo 

great $ titzfmm&fcz&z - £ a*? § £ o 

. W>Ta f>rate«*h ->3«fc£\ SSSigfcLT 

[0 0 2 9] 



ffifiE# 2003-3097984 



^pl 2002-314041 ^ v : 26/ 

ym^#tfM9^ C^v- (Miller) , ^-t^- 

• > • -=6 lx 3=- 7 — • '/i^f-f y (Journal of Experiments in Molecu 
lair Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, New York 
1 9 7 23 WiU>, I^DMCJ: «9 7n^-* -£2&i£.fc 
tc, flljttf, 3 > KU^T? V /uaw J: ? 4I3WtiPi4 i 
^t^iv^ij KTIIOW, 1 5-4 4 ISM 

«^/^>l/XJRW<J5*^, i##(ia#^3 0-4 0TCT*»6~2 4B#F^f^ 
0a»*fltfM:2ni;t*£*: fet?S* 0 

(Burkholder) */Jvl&tt CBostian, K. L. <b. ynv-y^^-t 

~f . -Hf . ty 3 t;v • riiTX - • • ^mj^w x • 3-7 • • a— 

jr.*— (Proc. Natl. Acad. Sci. USA) , 7 7i, 4 5 0 5 (1 9 8 0)3^0.5 
%*t'U^ttt^SD^ CBitter, G. A. fc, yny-y^X-ty 

. *f . fy 3 f;v . 7#T*5 - • • 3-yz/4 X • ^"7* • if • :x-jr_7.^ 
- (Proc. Natl. Acad. Sci. USA) , 8 li, 5330 (1984)3 tmtfh 
tiho «*<&pH*±»5~8fcMEl-*©*^* tv> 0 ««(ia*»2 0t:~ 3 

5t:-eltJ2 4~7 2Hf|Btfffcv^ ^HJSDTS^ti^^JPx.^o 

ace's Insect Medium (Grace, T.C.C., JMf"*- (Nature) ,195,788(1962)) 

Ktmit Ltz i o % ^ i/m.m&<o&tn®*&%Mz.fc <n & bti&o 

iO P HI^6. 2-6. 4KiIt*0#ffSU»o *t»a«»2 7^ 
3-50 Htfr&t^ ^^CT®^tl#*inx.^>o 

~2 0%O)fe^jflLVt^^-tfMEM^ (Science) , 12 2i, 

5 0 1 (1 9 5 2)3 , DMEMitWl 0Jf*nni>- (Virology) , 8%, 396 
( 1 9 5 9)3 , RPMI 1 6 4 0«* C^Y— J-^ • *7 "*f • T*V%> • 
^t*^ • TVyi-ys > (The Journal of the American Medical Associ 
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ation) 19 9%, 5 1 9 (1 9 6 7)3, 199M [^nv-^>^-t^- 
nf . y -tj-xf jc^ ^ • y * — • *f • /*>f tnv*^^fa> (Proceeding of 
the Society for the Biological Medicine) , 7 3t, 1 (1 9 5 0)] 

m^bti&o pH(4ii6~-8"e$)^«i ^«t±anr*s;3 or-4 o°c 

Xfal 5-6 OBfK^T&v^ ^^jSCTil^ti#?rtnx.'5)o 
[0 0 3 0] 

ttiii, £fc&&<DfrM - mmmzMWK®.fr&t>*txft%7 z tvxz z> 0 - 

[0 0 3 1] 




ffi!E# 2003-3097984 



2002-314041 ^ ^- v : 28/ 

& v> fuzm c * -n&x. x o -ci&«&i- ^ c: ^ i > m <b tt tz^ 

[0 0 3 2] 

( a ) y ? n - 1- )is$Lfam.£.M&<Di'£m 

*§kw<v?>s*?mte, ^jkm^d^nLx^Kx vfofomgLtisviiteum- 
zti&faib&^mm, atimmttkK&^tiZe ^^mLxmrn^m^ 

M#>2>tztb, ^7n^f> F7va/^ f^^yn^f > f7ya;r/ b 
4UU^ 0 S4f±it2~6»:i@f^ It2~l Om^S^f^tt^o 
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;^i"f>^fe (Nature), 256, 495 (1975)3 I:^»^l(it4i 

t^T-i^o M^»JtLT(i. ,fjxfu>^'j3-^ (PEG) 

[0 0 3 3] 

f illiEt LtJt 0dx.«r> NS-l, P3UU SP2/0, AP-lfc 
-20 : lgJK-C*i), PEG KiiPEG 1000-PEG6000) 

#10-8 o%sjKoiftjK-e«jms*t, 20-4 or, fgp* l< i$3 0-3 7*0 
ti~io^^f>+^^ht*-ti'i^»J:< jfflnaitt^ ^it-iSo 

<t y * n - -t- ;v#t#:jg£; ^ f V K - *r <D * ? V - - > $r tc lift * <W&/H£ 
*B (flU 7^f^n^l/-h) C^^fr'J K-Y^f±S^^l)DL, &fcft*N4% 

mmn^nm 4 ifc«» l fc * > * k * *n , @*a k*s# l fc * y * n - ^~ 
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x.{f, 1-2 0%, #3: L< tel 0-2 0%<O^J^Jfiim£"^ifRPMI 16 
4 0i#:ttk 1 - 1 0%<7)^MM.m*^t?G I Tig«i (fDftlffllll (#0 ) & 
K-^»fflilJfia.rf^ (SFM-1 0 l, BtKWM OHO ) & 
t^fflv^C«h^#^ 0 it*zaK&> m^2 0-4 0 o C, #3: L < f±*t 3 7t: 

[0 0 3 4] 

(b) ?u-i-)v%m(7>mWi 

*>$3&fe (M^ DEAE) KJ: ^;v^^> 
Htl^^v^iT-nx-f ^A^^v^^Df'f yGtet'Of&nmMMKZ VtfhfcO 

ij ^ n - -r frffi£<Dftm 

gin *%m.irz> tztb km v> e> *t& t * * u r -ssk t 

H7 v-^-^r o^nr>) > N ^*v7->#£M:Jt^'7 , 'r > 1 K*tU 1 
-2 0, £p£ L < ti|*J 1 ~S<DM&X*'t)Zf')\'Z^2>-ti&ji> t M^t>foZ>o 
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0iL< {±ifiL»> timt & ^ t £ & o 

# -5>o 

[0 0 3 5] 

^^•effl frt& * ZMtlz tiSB^ 7^ K & n - Ki" & * * * V * 

■f - K (#!k DNA (&T> T>f-t>^^ l ;^^^^'^K^^^'i3V^-C{±^ ^ 

, 3 & w Kffinm %&mmm t tz (± -e o-sb * m-t %> r > ^ -t > * * u * 
raw &i»K?y * 5t » ±* & *m t > n a <n%m.*y9m l# & v?m 

^m^iE^ij tm 7 o %m±, »t l < 8 o %m±> i^ii< wt» 9 0 

tltJ 7 0 %m±> £P3 L < 8 0 %JiU:^ ± L < 9 0 %£Us. 
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«f 4 l < i±m 9 5 %m±o«ratt«r^ri"4 r * * v*?- k*». ( 

n) RN a s eHtciiRNA^HitfilRli-STV^-feV^^y^^^^f-K^ 

*&tr*$&WOD N A<7)£M.mffl<Ottffi%k t m 7 0 % J£Ut 
, «Fi L<1±&8 0%£Lt, L<fi**j9 0%J^±. *t«Fi L<fcM$9 

o 

$ *L&mgK?»J£^£1-S DNA<D^E^Jfcffl*fctt*KflU * fcti-e©— *B 
^^-r^T>f-fe>^^U^^V^f-K (J: OSfi L<t±, @E^J#-f- : 2 "C* 

& r > f-t > * # y * ? * k ) * ir^if e> tt & o 

T>*f-*>m^) V**-KH:«#* 10-4 0«E> fflL<l±15~ 

A£^j£-f£#*?W?-K<ai9 A,®^g (*^7i-b) (is Will 

) t±. 2' -o-^^;Hb^^<^«^«^^am$tLT^T^ *v*U 
-s§- : 2-e^t>^tT-^^sa^j^^i-^DNA^/N^r i ; ^-f x-r-s $><D-?hfc\t 

10 0 3 6] 
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>f x >; x x-r & c t a*-c , irna^j/: t±«t g * mm-r zzt &x § 

9ti»% r n a <f x y y<( x-t & i t ^-e # £ * y z * v * <f- Kt±. 

m-e&t), ttzm%t£¥<nfem*fr\mm^R^&&o mm \niBirz>} tit 

Hit. 0RFBIR*Jh3KV % 3' 5»#«1&«#> 3' M'V) > Kn-A««, 

1- a uriRoseR^afe^i^^E^iiw^^ift 

DNA^RNAff^mm^tL^) J: 9 ^it^O^T 1 ; ^X^^^tt**^"* - * 
A, 1#&DNA, 2MRNA, 1$«RNA, $f,PDNA : RNAMZ 
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^ai«iW2b*<>o, ^f^y/^MH^ ^^Mb^tL^^^, hhjsi±o 

, jgfrfl^ v^;v^^K, ^V-L-Vv^&fc*) (Mid ^y-^v* 

„ r^vv^, V7i/>4f) £3$o&<?>, *v-M&fr* Wx.il $c 

*»7>ft>^ -#'J5t^ WKIi, RNA> DN A> Jfe&^tij^flf 
SfLfcjRBt (RNA> DNA) ijffiZ*i1z&Wi<0&imkLXtefflgt<0 

ommmfc* ft^7x-i> * t t # v % * v * -> k t s k * * v =f 

LT^Irf{i^^S ; -Cifc#<^ne>tLT^«9, J. Kawakami et al., 
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Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Cro 
oke et al. ed. , Antisense Research and Applications, CRC Press, 1993 & 

-K n-^&fc*) tf^fbtL&o ^L^Ote, »3' S&&^l;t5 

o 

[0 0 3 7] 

K£n- Y-f Z?V*1-y (08, D N A (mT> ^HJcODNAhB&fal" 
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[0 0 3 8] 

^g^HS^^ifcCiot, (n) «i:^ODNA!:#At, *3&91 

o 

iot, (n) ^HJO^*m^1-^>«^«^^^-t-^-^^^o-C. * 
^Hig<7)DNA (T DN A fc^tr) £_tfB£>^R£ • ifcflBMfc ttf 
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90%, L<{±9 5%J^_h, J:i5&tL<li98%^±, £ <b K#P3: L < fi 
oft«PWi:fIti^o Mitt *^^^>/^K^^^S^^ISi6 

mir h z. t & o ztitrnm k *$ »t & w^^^* $ *t£$& h a? 
mi, *?*)i'n%¥Kmffii-zzttfxz2>mm\tLxi±, mm, 

^•tr^SSiS D-v;nfh-;K D-v>.=.h-/K mkf-YW&tt 

t) ttwmtih*^ mm^mmmmn, mm, r^-* mm, ; 
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if) > SejfeW Will n MfiLttr;vr ^ N 

*-*\ ^n, if) ^LTS^t^it^ 

5rgPS4t^t^> — ftWl-JftA (60kgiU) fc*JV>T»3\ — Bfcoi 
m*>'*?M*1fo0. l~lOOmg,0*t<i±^Jl. 0~5 0mg. J: «9 $f 
£L<iii&l. 0~2 0mgSWo W iZ&^-f Z> i§£-fi, 

3-x<QWm®&M<nMlft"e*&W<o9 >^*n^Z&MM<Dj&x*mA (#16 

OkgHt) fca^ffci*^ — BlCO§i[*>v^S^£;&0. 0 1-30 
mgjg^ «f*L<(i^j0. l~2 0mgm i^iKtt^lO. 1-10 




ffi§E#2 003-3097984 



2002-314041 ^ 39/ 



x$>2> 0 

(2) ^^i-^is^ii^tio^^ 1 ;-^^^ 

f«iftL»:##J & are* & o 

Lfz^ot, ^BJ!<7>* w^5Cii. ^^(7)^ >s*?'g.<D%i*&Zm%! (feM 

±IB^i5' i ;-^>^?*^i3^Tii, l?iJx.l^ (1) £(2)<Mr£-^£&t&> /Mr 
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[0 0 3 9] 

tit, 

(2) (i) *§£910* >/N°^S^^t-^^*^1-^>»^^0^S14 

£ (ii) ^fiwo^^^R*m^&ll**Wi-*jfflliat^<k^^S^ 

^flcMKIl* ttflBX^ U-->^^^*5^T{±, ^!jx.{f> (i) (ii) O 
^C^^T, IP* *) £ 3 H$lft U;^V3-^|fc f±2-deoxy-glucose 

m^t^mtji^-n>mmz, ^mm^it^^-^ttzit^^-^mm^ 

oning and functional expression of an SGLT-l-like protein from the Xenop 
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us laevis intestine (Am. J. Phisiol. 21&: G1251-G1259, 1999) KIBIfctf>:frft 

ma (ii) o»^-^ij»t*^3-^«>ift»it3Sflm*, Htria (i) 

OH&lzlt^X, It 2 0 %£JUh, ffJL<li3 0 %JSLt. <t 19 t < Jilt 5 0 

% jjjubt&n-r & towb#« * -*&m <o * > j m <o f&tt *m&t %> it&® t tz i± 
mz.ii, mm go <n^^&v%7fr^-*<r>ffimmm&&*, una 

3R (SGLT^n^) Of&m£i£M (i" 

(mm. > &mti$m, mmi&mi. mjmmfo, mrnmom 

x*%i-&mmz7?i)-->yi,zMLtzi£tezm^xi%m-r2>o J*ttwu 
*%w<D?>^?wzm&rzmtiz^i-&fflmtLxte, mx.n. mmLtz 
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± 0&5t*K!fcBO **fflv»t>tt* 0 «±fcLTU\ WLl*, COS7M, CHO 

mm, hek2 9 3» t*<DMmmm&&$ l < e> 0 ^ ^ y - - > 
mt&m, &m&mm. mmmmu. mowmfe, mwmMmmm%t*&$>irt> 

[0 0 4 0] 

jfcffr&«K M&jgtt^ iittffil ttttffittft, »*»&«ft»iffi?8u jfiUfcfc^ 
[0 0 4 1] 

xmm tiitms, ffit< {i&mMnefc^j * t*t^ z> 0 

Ui^ot, *H^'J>!^l/tf K (#!k DNA) li, *fkW<D9 
^^'J-->mtLm (iii) $HWO^w^flrS4t4lS6** 

?>/*?n$:m&i-&f&fi*^zfflj&*&mvfzm&t<D&&zft7 zt*!& 
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Jhfa^&Kfc^T. (iii) t (iv) (DWj^K&l-fZ, ItrfBatfE^Of&SI* ( 
^fitJ K it, ^m<D * W? ?WAtfz it luffi * W<c* M £ ^ - Ki" & m R N A 

fs»fb^t7i3 i WfPJ <7) * > ' < * SC £ ^^-f 2>Mt}*^1r2> mm tLXit, 
, eli sA^^o^t^^^tL^mc^^^v^ij^i-^^h^-e^^, 

^Reverse transcript ion-polymerase chain react i on (RT-PCR) -^TaqMan polyme 
rase chain reaction^ ^O^ab^v^i^ttH^C^^lc L£^o xmfc-f 

Mz-l$, _hIB(iv)co^H^tt^a<S^?a»^. ±IB(iii)O^^Jt-<T 

«9Br*- & saafcffrg-* &*&W<V * Jf ofgft £ P£«-T ^>*>^>v^ Jiif Sill" & -fk 

[0 0 4 2] 

Wfri-fi- vtfzit^r^m., -ifzit-fcrnwcm^tbtiz* >s*?m> t< 

vmt^-m, ni4it, «&m$u »wm$u 

^atB^ m$L%¥frhm&fctzik^mttzit^<Dm.x$>t) , ^s^o^w?^ 

^^fSttab^. W£;£3£HJ!<7) ? ^ommi-^m^mmir^t^t tzit^t 
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o 

T ftfflflrt- & d £ # * o 
[0 0 4 3] 

so««tt»jRffiw«i. &rmm* tommm* mmmwk tmmm. mm 

CffiU #V V/l"*— HCO-50 (polyoxyethylene (5 Omol) adduct 

of hydrogenated castor oil) ] & XbfRM It & «£ v> 0 itttt Ltli, M 
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[0 0 4 4] 

^tlft^flf^li^ c: t tmn&x$> & o ^7&^^^5:^^J^ t L 

rti, *j»k u-fwm. &m\ (t>-?)v) , ^ki*^*«w^$*l, * 

tittnim&QMMMfc Oil#5~500mg. £: 0 fcHt&MS'mi 5 - 1 0 
0 m g „ ^<0%<DMMXit 10~250mg <D±m&Cfc&^Z flX^h £ «b 

UskW)®} (mx.it, -^x, 7 7h, ^-7, 
% -9-;k ^brepwtcifctt^epw^iS: 

K<fc^f ^»±^o^s#*tt. ^-of^ffl, #sig§ju 

M6 0kgtlt) K:fcv>-Cfi. — BKo§ffc<fc^£;fc»i*<&&*ftO. 1 
~100mg, 0iL<li»l. 0~50mg, «t «3 «ft L < lift 1 . 0-20 

#J&A (#fi6 0 k g t LX) K&^-t&mG; -Bl^lift^i^fi^ 
^^^0. 0 1-3 Omggjg. »4 LOiftO. l~20m g m i^i 
LOiii&O. 1-1 0mgtll^/M^lti:i^4tl»o^fMT^I»o 
4feOiMfcO#£-fe. #16 0 k ggfet) H^L3ti«rfe#-t"*it**T?#So 
[0 0 4 5] 

(2 a) W^O^W^^ *Ol8^^K£;fc»±*Oj&<755£* 
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o 

±m (ii) O^ft^jS^Tfi. -t««MO^>/^IONSH5?: 
[0 0 4 6] 

#5H 1 -etf>&c9&ffiv>-T& i <, ifc, »^F(ab') 2 * Fab\ * 
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xJf, C 125 IK C 131 I]. C 3 H] . (HO 4^ffl^t,*LS 0 

Lt(^ enx.wr. y-;v§§#{$, ^7x'j>, ;w>y->£ 

[0 0 4 7] 

KISS* (1*RJS) , Sfc^aHftffcU/tSOO^WO-ty^n-^fit^SrR 
jfc $ * (2 #cJRJS) o -t, . ^^kffl^-t^^iSt^J <^fStt * ifl^i" zztizzi) 
W8ifa*P<n*fkW<Q9 I f *Stt ^> ^ t i ^> o l&RBt 2&RJ& 

Kfflv^fr&^M^Lfc lS«"C2ba^St±*<, WJ&SJftfcfiUiS***! 5 
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[0 0 4 8] 

o 

O*,, *a£-«M>(F) ftfatffi&LtzMmfom (B) tZftML ( 
B/FfrM.) ^ B, Fv^-f^O^S^aO^L, ®.fam*<7)fcmm*fcA1rZ> 

t r Hffl<t«t«c*ffl ®mm t &m *iz> „ 

[0 0 4 9] 

#Ux.i£, Aft &*R r7vt^/77*^J (Silfctfc. BB3J4 9^§&fr) > 
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^PJSe&J C^2J&) (g^#l£. HSfP5 7^Htf) > CT!^?6<bfI rs^st^ 
M;£v*J 3 J&) (IS^#I^> HBSI 6 2 d£»fx) s Methods in ENZYMOLOGYJ 

Vol. 70 (Immunochemical Techniques (Part A)), PI# Vol. 73(Immunochemica 
1 Techniques (Part B))> l^tP Vol. 74 (Immunochemical Techniques (Part O) 
, Vol. 84 (Immunochemical Techniques (Part D:Selected Immunoassays)) 

, |WJ* Vol. 92 (Immunochemical Techniques (Part E:Monoclonal Antibodies a 
nd General Immunoassay Methods)), Vol. 121 (Immunochemical Techniqu 

es(Part I:Hybridoma Technology and Monoclonal Antibodies)) UyJb, TrfrT* 

^ y ? -7° V 7, nmf ) & t' £ m&ir Z>Z.ttfX%2> 0 

£ &M& < 5e»1- & - *»-C § & o 

[0 0 5 0] 

(3) st^T-^Kf^ 

ifili!)^ (Mx.H W'yf, h 1 K f/V^ 

^-7, ^f^, ^->/N°>v-^if) \,z&wz>^m<r>9>'*? 

IfiT^, mDNA t fc {*mRNA<9i»& & v> ta fc^fltfg^Sfai tLX 
^MX%>%> o 

V mi- -> 3 >^PCR-SSCP& ($V ^ ? * * (Genomics) , 5 874 -879M 
> 1989^ -?u*s— a J>yX • • -9* • l-i/ai-fr • T#?*5- • ^"^ • 
jr.>->X • • a— jc^oi— (Proceedings of the National Academy of Sci 
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ences of the United States of America) , 086%, 2766- 2770H> 198930 £ 
[0 0 5 1] 

(4) T>^-fe>x?H'; v*?- vz^-f&MM 

K4£#1"* *o i7^f -fe>X*°'J ^ ^ l/tf Klif J t\ 

$> & vMi, x7n V;Mfc b T^A^J £ t T^fl*! ^-i:K*l^o 

(mm) ftu ml jtk HtfjeiWfcft-s-LTtJivv, 

mT>ft>A#V pf^Vtf KOt4ill *MU&EU ft#*hfe> 

•t^*'J^^l/tf K*t4t^l^ — J&WKJ&A (#16 0kg) fcfcn 
T(±, — BiCo£i£7>?"t: V^-f" Kfc&O. 1-10 0mgt# 
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A«0— «&*<£;£1-& 'J W^f A. $i§?-WV>* >^^R**Je^i"4DNAffiy!l^ 
-EilRNAfi. <2^0*^ (fll. Nature, 411%, 494H, 200130 KmCX 

> <o # y * * v * v<r>wm * & kkw- Lxwkat-r &x § * 0 

'J >f A 14, <£r£n<D;fr& (#!k TRENDS in Molecular Medicine, 73£, 221H 

^moRNAJtOWWflPtt^iaftbfeffi* (RNAWfM") **^fbtL* 0 

fn^ft'J rf*^ Kfi> <2r^PO^ (#!k The Journal of Clinical In 

vestigation, 106%, 1071W, 2000^) 1&m<0 9 >>*9ltWtirtrt 

&DNAOSB^iJ*lfeHSathL-CS43ft-t*it35*-e§So JL#im~ii> grr'rr'f* 

^*DNA<rcE^Jfc>w:/y ^x-e§&:i»E?!)*: utii, $Jxf*\ 

O * W?* R**jffi#"T* DN AOE?0 7 0 %JJUl, ffiL< tift 8 0 %\>X±. 
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[0 0 5 2] 

(5)' ^H^Ot/t#:*^i-*BiS 

y K fcyy, ^v. -f** -9-;v^^) k**lt&PW£ 

#^J<7)7ti6lc^ffli-^j#^H(i, *3&lDiO#L#£ 1 Sii: LT. il#0. 0 1 ~ 
2 Omg/k g^SigS. »IL<(i0.1~l Omg/k gMtt, 
^L<(i0.1~5mg/k g#m@Jg£> 1 B 1 ~ 5 llflj^ £ft U< J± 1 

0 i ~ 3 urns, &i£®.xM^£ t)&-5'i-2><7)mm&'?$>2>° m<owmn^ 
]$±v?mn%i^<7)Wi&i> c*ucrgi-f i^ J ti^o ^twi^m 

[0 0 5 3] 

[0 0 5 4] 

(6) DNA^Sitl 

:£3&l^ ^tt«^<7)^^^I^^ - Kt^DNA (JSJtT, 
^5fc14DNA<hB&fB-f-&) J/di-?-(7)iIDNA ($^«t^DNAt 
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(2) &t Ym\MwyvMW)^ibz>^ (i)ism^m%> 

(3) ^7iiW^^^i/:li7 7K'$iSf (2) fBf^t&tk Ssitf 

^HB^^^ttDNAiT^ti-e^^MDNA^^-r^^t bPi?Lt&© (JglT\ 
^^^DNAfe#»tftB&fBl-^>) t±, SttlP. ffi^feJ:^^ 

£ 8 «#§J») k> >; ^ v * Afe, y j. * v- a >i£ 

> 70or/yx^y3>ft, ^'--r-f *;V#>8:, D EAE-f^r 

^>7>^^:i «9 B^ii-t^DNA^^-t^CliilcioT^ffi-rscih^ 

ttz, mmmmbrymw)®, t*)t>w-**>* (ix.it ^tu, C5 7 

BL/6m DBA2»tt4f^ ^tLT, B6C3Fi^I, BDFi 
3M£, B6D2Fim BALB/cm ICRlI^if) ( 
Milf, Wistar, SD4f) ^Wttv^o 

[0 0 5 5] 

*»^*tDNAi:(t #t MiifLUjW^^WLTV^^I&^^DNA 
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lE^ffDNAfcLTIi, if^^W^ W^f!r|li$^DNA^tl* 
^DNA^Mv^^o 

A3>^b7?bi ITfflv^W- JfcKtfWCafco 01 Atf, h D 

if) a*(0DNA$:M^*^ £&®yn^-*-OT$fEfc* $^»tbDN 
A^U;DNA3>^b7^> (0!U *-fc£0 Sr*l*lflllUttWoS*ll 

[0 0 5 6] 

$ L</Hv>ib*i£o 

±®<7>DNA|&SilM&&fTfc"?7 p n LTt±, Wx.lf, (D^W ( 

(D^auflLSij^ (lib, -f*, ^, yNA**-. 
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- v Y . yXfn7r/, lEfMST^* >J7*X7t^-^ ^M^" h V 
^AjRJjRttH^ rt&V-fe-r^—f-n^V^rf— If (— fltfcT i e 2 hH&£*L& 
) > tf'^A^'J^A7f7y>3 'J >$HbS£5if (Na, K-ATP a s e) 
% -a-n7-f7r/hii, ^nf-**-* > Ii3J:^I I A. ^nynr 
>f tflSSM'S'fcfcr*-^ MHC^7XIfti (H-2L) . H-ras, 

^nm&m^ia (ef-i«) ^ isr^f^ a&zzfpztz/ymm, ^ 

l*5<tO f 2> U'J >*^*>^?jC, ^n^nyij>\ Thy-l 
> ^^n^';>, Hilnl^ (VNP) . jflLvfT^ n-f KP^>^°-^> h> 

a (E F — 1 a) <D7u*-?-, t Y&XZF-V > U ^T^T-^yn^e-*- 
[0 0 5 7] 

%<Dm^ g etj £ ^14d n a * £ h a #j-e#D na^7 

vV^i^^K i>/\>-iJ--^jt, giDNAO^f > h n y<D— 



ttifiE# 2003-3097984 



2002-314041 A ^-v 5 I 56/ 



1, MU ¥#tMJ!^ HlfaHft^DNA^itmi^iy/ADNA? 
^r^V-J; ^/ADNA^T^S^tt- g|5k LT, tfcteJfflHU fi, ¥ 
Wii, Eif«ft*RNA± O^O^ICJ; ^|SS£*Ui*g1iDN A£ 

D N Al^WfS i fl^i" Sit ri*T- § h o 

net!: *Gfc-r * o <owm. d n a * $ w v » /« t om^m® « 

m^OK^m^^v^T^II^O^ttDNA^^^^-rscitti^ ffcffi 

fij ic^-r * £ 1 4: jti*-r a o *&m<o9w&L DNA^tiv^i; <nm.<Dmm <d 

o 

[0 0 5 8] 
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14D N A fc^a^JTr & £ £ SrfllS ITID N Afifcttt® 1 LTii^^MW^ 

»l£pg *5 It & ^fUE <OHt D N A OKf (i , ttilPf ?Ltfr t7 <7)1£^«23 J: £>* 
ftW^TKME-f-* X ? «il$£*L& 0 DNA^#f^OfPffii!j^^K^m 

^i3v^T^^om#DNAW«i-^>^ tit, i^mm^oj-w^x^^mw 
mm& x w«o£:t K^mx^^D NAZ^-rzzt zw-^-t & 0 

0<£T K^mM <7>#|# D N A * & o S A D N A * 

D N A & ^1" * J: 9 ^5»m-ft 1" & - t &X £ & o 
[0 0 5 9] 

^fPj^llljtDNAfc^&^t: Mffi?L»(i> ^%^^#DNA^ii5^m 
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#*>/<*Jf©IM6MF (dominant negativefpffl) *MW-f2> t 

$g&#5?J ©x^)--'/ ensure * * o 

mm. 

(DD N A f i fJi&*U ci*ic,*teffiL 

[0 0 6 0] 
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[0 0 6 1] 

(7) J v?T*7 YWsm 

( i ) <ddna tvFm&ik ztitz^tv mzimmmmm. 

fc^) fctci *)7Fm&fcZtitzn (1) £|B|ft<rcE#ffllJI&, 

(3) **v^T V>iM4TN&£ll (1) £fBR*>IE»MIUIk 

( 4 ) # ^ h ns^u^a*** ^ imm^hh m a) ^nM<omnmu. 

(5) ryftttw**^ (4) ^iam<^E#«> 

( 6 ) ©DNA ^ffitft $ ttfc^D N A»3B?F£* t > HitfLtfrtk 

(7) S?DNA^*°- ±Wt'M&%:e>/3-Jf7* >'>r— fe'it 

AlwJti-4"/n*-^-OfW®T"e4SmL-9*^ (6) ^IBf&O^fc MfclLSMfc 

(8) (6) £K«t^fc >W*LlMtK 

(9) r^®Kl«^^XT'*^^ (8) ^IBmo^b hP£?Li&^> 

do) * (7) msm<omm^ tmit&mz&^u v^-^-a^f-^is 
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t tz it mm-r & it^m t tz it * <omo * * y - - > * n^-t * « 

[0 0 6 2] 

ODN ACTtStt^b $ frtzHE t h l«? L»E#il l^th Bill 

^ftCi »)^DNASa^JO-g|5X{±^^WlJ^ fDNA?rif Xttzimm^t 
[0 0 6 3] 

* ^ D N A Wfift $ t MJilLSbW#« (J^T> **WOD 

n ATO&tt e s m s £ o/y^r^hEs mm t «m+ & ) 

U -e^x* V v vfttti^, ^O'n^^y >St14itteT- 
^^ttai»ttl& *&v>«: 1 a c Z (p-lfv? Y 9 sy~&m&=¥- 
)> cat (^7A7x- 3 — /UT-fe-f'/l' h ^ > 7 ^ 7 - -tlfrf^P) ^<t^ 

$JxJ*\ po 1 yAtUHy/t^^^) fcffAU ^^7-fe>^^RNA 

NASs^ij^^ri-^DNASi mr> ^-y?f^ >^**-*:«MB-r&) 

^:^ODNA±$)^v^i^<75i£#<7)DNAie^J^-7 9 n-y fc Lfctf^'f 7" 
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^f^^^ K'&ffi L <Z> D N A ^<50^#Hit O DN ASS 

^ij^^v-f v-fc U:PCRi£t:i *)##rU y?TV FES» 

T(i, 0flx.lf^ ^Oi^J&BS^jjL^tt^^coSrfflv^T^ J: <, tfzteftl Eva 

WbfrKE Sfflm*m%'t2>%t*<DBMX"mz-l£, C5 7BL/6-7^^^C5 
7 B L / 6 Off tW^^r ^ ^ D B A / 2 fcO^SHK J: *9 i£i§ L/:BDF 
.X (C 5 7BL/6 tDBA/2 fcOF i) £ffiv>T#:£ Ltz *> JUOPK 
fflv^& 0 BDFiv-)Xt±, $£0Pf£#^<. 3Pri*3t5fc^fc&fc^9^J/5 
C5 7BL/6-7^^ttfi:^t, .rtLSrffl^T^tLfcE S 

■f ^ - «b T^<7)5l^W«^ C5 7BL/67^7^i:fti^-i: ^fgtr& & j£ 

myij*^9«rftffi-r*<^^iaj^Av»o tit, «*tfti&*o^n*aii*i-*fe* 

[0 0 6 4] 

o CO^Srffiffli-tttf, flat, «&5W£-*-**>Kftl 0 6 4HO«HU&gfc*gL 
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&%L<Dmwm^ x *) if 9 ^ t § s o # ^> e s aaiaojfe'fe'^BcttjE'BrSfco 

loo ®±L<D&<nmm®Wfe^<nW&±Mn%Wi&\*. E s*ffl 

n = 4 0t?*««lfi) CS^n-i^n^W^tt^o 

{i\ ST0iif«Oi^*«i^7>f-^tt±tL I F (1-10 00 
OU/ml) ^TC^m55r^^*Srt (#*L<»i. 5 9 5%^f 

fctt5%flfe#, 5 9 0%^) -C^STfCiStnft^^-C 

JH&U «&ft8#K»±. filx-tiN h'J^»/EDTA»« (It0.001-0. 
5% h 1 ; 0. l-5mM EDTA, IfiKl^O. 1%>V^>>/ 

ImM EDTA) flfeafc J: flJMBB&fbU *ffci::ffl*Lfc7 * -^-ffllfi-tfc 

*<T)9 4 -/(nfm&^frikZ^&Z. ^^Wlt*') CM. J. Evans&tfM. H. Kaufm 
an, *>f?-*- (Nature) fjl292^ 154^ 1981^ ; G. R. Martin -fu*s—T 
4 yy* • - j-zsaj-JV • T*f*^ - • • • ;L " 1 ^ 1 " ( 

Proc. Natl. Acad. Sci. U.S.A.) #78%, 7634M. 1981^ ; T. C. Doetschman 

^ . . x>r';ta^- • r> K • jc**^; ^ • 

7tni;-, fH87^> 27H, 1985^] > #f&IJI!OE S«M$*t#t»W 
[0 0 6 5] 
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■7-)^ft^$H^^DNAM^§||iiO D N ASe^iJ t^7^-tU 
J#^{±> «^ffiWx.ta^ ^^>DNAMttft$tL/;»t?:^ 

# 1 7^^%^ <^ d n Am. * ^mm. t oMt^ bm& zk***? $mx& & 0 
A^eti «n £ #n x. tz*%w <DDNAm*i> -omn&r*mj& 2 titzm®- * > 

[0 0 6 6] 
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y Ym%mm^it-<x, m^-nmrn^^a ^h^odnaii: 

[0 0 6 7] 

& Z t ffX ^ h 0 

mt&m. sm&mvs> «u»aim«u »*sm^> s&%a^m^ 
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[0 0 6 8] 

ti&mtWLiP&t lv^o :«tatii, 08*.wr, ftMsm (^i^ mm 
Lttf&m <n*>rt9 nz&m-r mm t mm^ t r * c t § & 0 

\tm%Wi^S (M/Llf. f;^, * 

Okgfc LT) 0^«jflL*.fc:&fci5V»T«U -BC^II^^O. 1 ~ 
lOOmg, jfiKlilU. 0-50mg 4 i^ffiKliftl. 0 ~ 2 0 m 
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0 1-3 Omg^Jtx Sf£ L<tt&0. 1~2 OmgSI, J: 9 jfr * t < ti**J 0 
.1-1 0mgSE*»lR^»wJ:»)«:^--r*O^«5^-C*&o ffiOttftO* 
-frfc, 6 0k g i^: 0 Lfei^S#tS - fc^t-i So 
[0 0 6 9] 

W * -flHaS^Of&Sfc&ffi"*- * £ i: ^ 1" * *H"Btf> D N A & 7" 

n * - 9 - <r> iSte M * tz it ia#i" * it&lb $tzi±%r<D&<DX?V-~>m 

--tfatfS^ (1 a c Z) „ -BrvtttT^^ 1 ; 7 * * 7 y * --feU^f fc»i^->7 
h ffiSLf&ISre it, <r> D N A KMir & ~fv -=e - 9 - ^ 

ETi:^iEt*o^ u#-^-ans?*»3- v-r&wmo&mz v v-x-ra 

h y/-1fS^ ( 1 a c Z) t«ltv^^ *&W<D9 

Wit^o ^T, iilf, 5-7*n^e-4-^nn-3-W^K , ;;v-/3 
-1f?9 h\£?Si/V (X-g a l) (DXite p-Jf? {? hyf-€Oifi^ 
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Jd&}£ (PBS) -e^m, X-ga 1 £^tr«Ljfc-C% !Sf/:fi3 

T% H)3 0^LlI$KEJSW:t, »I^lmM EDTA/PBS 

ft* * y - ~ > h tttzit&m am. l r -c & J: < > mt-^m 

fffu»o uo«4tttutii, n«m (Ax.**, mm. y>m, *^ 

o 

[0 0 7 0] 

* y - - > m&x-n h titzit&m t tz it *<D&*<£tct & mm±. #12 
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fiP§?U&^ (fl!*.^ ??K **Mr. ft, *7 

v. i:^L«ts:^-!?i5, 
mt^m ttzliZ- <Vi&(D%c-5-M: l± , M^B, h fc^fc J: 

ft^zmn& J j-t2>Wi&, hblWkj&a (#*6 okgt it) jhubs 

m#tcisv»r(±. -B^liM^O. l-100mg % »iL<li»l 
. 0-5 Omg. i^JKli^l. 0~2 0mgt4no»M4 

-r &i§^i±> mt&wo i sterna ^ic x <> x & m% * 

MvJ&xm^l&A (6 0 k g t LX) OtiilJlMI-RtKfiftS*^. -0 £ 
o|g^*»0. 0 1- 30m g m SfiL<(i^O. l~2 0mggj£ 
, i: W£L<fci:&)0. 1-1 OmgejS*»JRffiH-^J: ")iS:4t4©#ff»* 

[0 0 7 1] 

*9!jBB»twiJV»T^ £**T3yifcfc^*l^^3ct*:»'&\ IUPAC- 
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DNA : T^^rWtfaRBR 

c D N A : ffi*Sfi«i -r ^- * v U 

A : TT=-y 

T : ^5 > 

g : tfT~y 

C :vfy> 

rna 

mRNA : * ytV^ir-y^Bfc 

d AT P Ift^yTfyv'/HPH 

dTTP Ift^fvf v7>£'J>t 

dGTP ift^y^yy^EV^ 

dCTP :ft^yyfy>H'J>BS 

ATP :7f/y>E'J>l 

edta : xfv>^7 5 ^izg@^ 

sds : vT^^mn-t V V >)A 

G l y : v> 

Ala : T7^> 

V a l : > 

Leu : n 4 v> 

lie :^fVD/fy> 

S e r :-t'J> 
Thr 

C y s I v-^-r^f V 

Met : **f-*=- > 

G l u : ^/v* ^ >m 

Asp :r^/<9^>Bft 
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L y s 


. v y y 


A r g 


. / JV^r- — / 


TT * 

H 1 s 




P h e 




T y r 


m t~Uzs y 


T r p 


. r } ) s r 7 T y 


Pro 


• L 1° 1 * 1 1 "N . 

. 7n y ✓ 


A s n 




G 1 n 




pGIu 


: y*u>rfr9 \ 


Sec 


: -tl/^ T"^f > (selenocysteine) 


[0 0 7 2] 





Me : 

E t : 

b u : y^-)vm 

P h : 

TC : WJy>-4 (R) Ki 

Tos ; p->;Vi>x;i/7t-^ 

CHO 

B z l : ^>v^ 

Cl2-Bzl : 2, 6-y^nn^>y> 

Bom :^>y>t + y^fJV 

z : ^^v;v*^->#;V5i€— ;v 

Cl-Z ; 2-^nn^yy>t^y*M-;v 

Br-Z : 2-7*n^>>;jvt^y*M-;i/ 

B o c : t - rh+y*;^'^ 

DNP : ^-fn7xr.;v 
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T r t 



Bum 



Fm o c 



HOB t 



HOOB t 



HONB 



I 3,4-ytKn-3-tKn^y-4-t^V- 

1,2,3 -'OVH; Tv> 
: 1-n ;w^*>--2,3-v#;wi^w < F 



DCC 



: N, N' -^y^n^yWHvMU' 



[0 0 7 3] 

iwm& : l ] 

hSGLT**n^? >/^f^)7? /^K?!l&^-*"o 
CS27!I#^ : 2 ) 

Cffi?y#^ : 3 ] 
CB5M#-t : 4 3 

C@B^iJ#-t : 5 ] 

7-y> SGLT^^e n ^ * % <d t 5 / MB£?>J £^1"o 
[0 0 7 4] 
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[0 0 7 5] 

mmm] 

[0 0 7 61 

lidfcfU 1 -7 n y v > * £ft «? - * * UfPffl $J;£ 
WOO 2/5 3 7 3 8(7)mmM4\,zmm<DljmK^X, ti hSGLT *-^n^ 
(hSGLTh) , ^->7>SGLT *^n7 (mSGLTh) , hSGLT *^n** (rSGLTh 

) , HSGLTl (hSGLTl) > t: h SGLT2 (hSGLT2) II^CHOiftt* £f£MU £tt 
i:lV>/; 0 SGLTtCJioT^^^mrt^^ -*tL^>^;l/3-^T^n^-e* 
-Methyl Glucose <£>Ifcl) &<^i^k)\ Am. J. Physiol. 270 : G833-G843, 1 
996^3^:^7. Clin. Invest 93 : 397-404, 1994 O^ySK^oTtfo^o MM* 
96well ^V- h 1X105 « / well , 100^ 1 10% FBS v^jDDMEM JfrHfCftffi 
U 37^> — ^C**L^o flllfefc'*? 77- (125 mM N-Methyl-D-Glucamine, 1 
.2mM KH2PO4, 2.5mM CaCl2, 1.2mM MgS04, 4mM Glutamine, lOmM HEPES (pH 7.2 
) , O.lmg/ml BSA) 150^ \t?3mikW>&!R'ly ? ? 1 NpW^t, * 
^;V3-^^ Kfe* Lfco y 7 r - & Bfc* t > R/<7 7 7-*i tfN-Methyl-D-G 
lucamine (NMDG) £NaCl 2fe£Wi NaCl + Phlorizin (Sigma *±) Kft£lfex.fc 

90^1 fcjfclOLfco ImM « -Methyl Glucose &#well KlQfx 1 ( [ 
l^C] a -Methyl Glucose (TvvtA 7 7^v7 /*>f ^r-^tfc) 0.02//Ci 
*#tr) $$nt 1 B#(Stfl\ <tPBS A>;7 7- 200^ lt?3EIi5fe^L^o #well ^ 
^#->V^V-^100^1 &$#nU HflJ3aic^H)^ttL^14C0*7>h^SlJ^t 

hSGLTl, hSGLT2, hSGLThO 7n'JV >WttJS <^Jt$K 



a -Methyl GlucoseO^^ii 
(control #lwM-f *%^) 
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1 0/™\T mi 

hSGLTl 


hSGLT2 


hSGLTh 


control^ (mDcmu-nacmmm) 


100± 18 


100±15 


100± 12 


nacmum 


1039 ±186 


830 ±99 


767 ± 85 


NaCl + -7nUv> 3/zM^tJP^ 


244 ± 48 


139 ±23 


570 ±142 


NaCl + 7 n U v > 100 « M^iD^ 


60± 14 


48 ± 8 


124 ± 19 


2 ] mSGLTh, rSGLTh<7) "7 n V V ^»ffi£Ojfc|fc 




a -Methyl GlucoseO^^s 




(control 








mSGLTh 


rSGLTh 




control^ (NMDG^fln -NaCl*«JlI») 


100 ± 6 


100 ± 1 




NaCia^ 


819±54 


953 ± 0 




NaCH-"7m;v> 15^M^n^ 


521 ±35 


643 ±76 






7$± 8 


118± 6 





^lte&Tf^frhWhfrtt&oK^ tK ~?7A^ hSGLT ^^n^ii 
, hSGLTl, hSGLT2 tmU^ Na+ifcflPfctfa? 1>X « -Methyl Glucose 

Phlorizin ^<Z>IM£j&*SGLT 1 „ SGLT2J: 9 4>3fiv>Cl ttfmWZ frtz 0 
[0 0 7 7] 

[0 0 7 81 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Use of SGLT homo log 

<130> B02351 

<160> 6 

<210> 1 

<211> 674 

<212> PRT 

<213> Human 

<400> 1 

Met Gly Pro Gly Ala Ser Gly Asp Gly Val Arg Thr Glu Thr Ala Pro 

5 10 15 

His He Ala Leu Asp Ser Arg Val Gly Leu His Ala Tyr Asp He Ser 

20 25 30 

Val Val Val He Tyr Phe Val Phe Val He Ala Val Gly He Trp Ser 

35 40 45 

Ser He Arg Ala Ser Arg Gly Thr He Gly Gly Tyr Phe Leu Ala Gly 

50 55 60 

Arg Ser Met Ser Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn 
65 70 75 80 

Val Gly Ser Gly Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly 

85 90 95 

Gly Leu Ala Val Gly Gly Phe Glu Trp Asn Ala Thr Trp Leu Leu Leu 

100 105 HO 

Ala Leu Gly Trp Val Phe Val Pro Val Tyr He Ala Ala Gly Val Val 

115 120 125 

Thr Met Pro Gin Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin 

130 135 140 

Val Tyr Met Ser Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He 
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155 



160 



Ser Thr Asp He Phe Ser Gly Ala Leu Phe He Gin Met Ala Leu Gly 

165 170 175 

Trp Asn Leu Tyr Leu Ser Thr Gly He Leu Leu Val Val Thr Ala Val 

180 185 190 

Tyr Tlir He Ala Gly Gly Leu Met Ala Val He Tyr Thr Asp Ala Leu 

195 200 205 

Gin Thr Val He Met Val Gly Gly Ala Leu Val Leu Met Phe Leu Gly 

210 215 220 

Phe Gin Asp Val Gly Trp Tyr Pro Gly Leu Glu Gin Arg Tyr Arg Gin 
225 230 235 240 

Ala He Pro Asn Val Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg 

245 250 255 

Pro Asp Ala Phe His Met Leu Arg Asp Pro Val Ser Gly Asp He Pro 

260 265 270 

Trp Pro Gly Leu He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp 

275 280 285 

Cys Thr Asp Gin Val He Val Gin Arg Ser Leu Ser Ala Lys Ser Leu 

290 295 300 

Ser His Ala Lys Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu 
305 310 315 320 

Pro Met Phe Phe He Val Met Pro Gly Met He Ser Arg Ala Leu Phe 

325 330 335 

Pro Asp Glu Val Gly Cys Val Asp Pro Asp Val Cys Gin Arg He Cys 

340 345 350 

Gly Ala Arg Val Gly Cys Ser Asn He Ala Tyr Pro Lys Leu Val Met 

355 360 365 

Ala Leu Met Pro Val Gly Leu Arg Gly Leu Met He Ala Val He Met 
370 375 380 
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Ala Ala Leu Met Ser Ser Leu Thr Ser He Phe Asn Ser Ser Ser Thr 
385 390 395 400 

Leu Phe Thr He Asp Val Trp Gin Arg Phe Arg Arg Lys Ser Thr Glu 

405 410 415 

Gin Glu Leu Met Val Val Gly Arg Val Phe Val Val Phe Leu Val Val 

420 425 430 

He Ser He Leu Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin 
435 440 445 



Leu Phe Asp Tyr He Gin Ala Val Thr Ser Tyr Leu Ala Pro Pro He 

450 455 460 

Thr Ala Leu Phe Leu Leu Ala He Phe Cys Lys Arg Val Thr Glu Pro 
465 470 475 480 

Gly Ala Phe Trp Gly Leu Val Phe Gly Leu Gly Val Gly Leu Leu Arg 

485 490 495 

Met He Leu Glu Phe Ser Tyr Pro Ala Pro Ala Cys Gly Glu Val Asp 

500 505 510 

Arg Arg Pro Ala Val Leu Lys Asp Phe His Tyr Leu Tyr Phe Ala He 

515 520 525 

Leu Leu Cys Gly Leu Thr Ala He Val He Val He Val Ser Leu Cys 

530 535 540 

Thr Thr Pro He Pro Glu Glu Gin Leu Thr Arg Leu Thr Trp Trp Thr 
545 550 555 560 

Arg Asn Cys Pro Leu Ser Glu Leu Glu Lys Glu Ala His Glu Ser Thr 

565 570 575 

Pro Glu He Ser Glu Arg Pro Ala Gly Glu Cys Pro Ala Gly Gly Gly 

580 585 590 

Ala Ala Glu Asn Ser Ser Leu Gly Gin Glu Gin Pro Glu Ala Pro Ser 
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595 600 605 

Arg Ser Trp Gly Lys Leu Leu Trp Ser Trp Phe Cys Gly Leu Ser Gly 

610 615 620 

Thr Pro Glu Gin Ala Leu Ser Pro Ala Glu Lys Ala Ala Leu Glu Gin 
625 630 635 640 

Lys Leu Thr Ser He Glu Glu Glu Pro Leu Trp Arg His Val Cys Asn 

645 650 • 655 

He Asn Ala Val Leu Leu Leu Ala lie Asn He Phe Leu Trp Gly Tyr 
660 665 670 

Phe Ala 
674 
<210> 2 
<211> 2022 
<212> DNA 
<213> Human 
<400> 2 

atggggcctg gagcttcagg ggacggggtc aggactgaga cagctccaca catagcactg 60 
gactccagag ttggtctgca cgcctacgac atcagcgtgg tggtcatcta ctttgtcttc 120 
gtcattgctg tggggatctg gtcgtccatc cgtgcaagtc gagggaccat tggcggctat 180 
ttcctggccg ggaggtccat gagctggtgg ccaattggag catctctgat gtccagcaat 240 
gtgggcagtg gcttgttcat cggcctggct gggacagggg ctgccggagg ccttgccgta 300 
ggtggcttcg agtggaacgc aacctggctg ctcctggccc ttggctgggt cttcgtccct 360 
gtgtacatcg cagcaggtgt ggtcacaatg ccgcagtatc tgaagaagcg atttgggggc 420 
cagaggatcc aggtgtacat gtctgtcctg tctctcatcc tctacatctt caccaagatc 480 
tcgactgaca tcttctctgg agccctcttc atccagatgg cattgggctg gaacctgtac 540 
ctctccacag ggatcctgct ggtggtgact gccgtctaca ccattgcagg tggcctcatg 600 
gccgtgatct acacagatgc tctgcagacg gtgatcatgg tagggggagc cctggtcctc 660 
atgtttctgg gctttcagga cgtgggctgg tacccaggcc tggagcagcg gtacaggcag 720 
gccatcccta atgtcacagt ccccaacacc acctgtcacc tcccacggcc cgatgctttc 780 
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cacatgcttc gggaccctgt gagcggggac atcccttggc caggtctcat tttcgggctc 
acagtgctgg ccacctggtg ttggtgcaca gaccaggtca ttgtgcagcg gtctctctcg 
gccaagagtc tgtctcatgc caagggaggc tccgtgctgg ggggctacct gaagatcctc 
cccatgttct tcatcgtcat gcctggcatg atcagccggg ccctgttccc agacgaggtg 
ggctgcgtgg accctgatgt ctgccaaaga atctgtgggg cccgagtggg atgttccaac 
attgcctacc ctaagttggt catggccctc atgcctgttg gtctgcgggg gctgatgatt 
gccgtgatca tggccgctct catgagctca ctcacctcca tcttcaacag cagcagcacc 
ctgttcacca ttgatgtgtg gcagcgcttc cgcaggaagt caacagagca ggagctgatg 
gtggtgggca gagtgtttgt ggtgttcctg gttgtcatca gcatcctctg gatccccatc 
atccaaagct ccaacagtgg gcagctcttc gactacatcc aggctgtcac cagttacctg 
gccccaccca tcaccgctct cttcctgctg gccatcttct gcaagagggt cacagagccc 
ggagctttct ggggcctcgt gtttggcctg ggagtggggc ttctgcgtat gatcctggag 
ttctcatacc cagcgccagc ctgtggggag gtggaccgga ggccagcagt gctgaaggac 
ttccactacc tgtactttgc aatcctcctc tgcgggctca ctgccatcgt cattgtcatt 
gtcagcctct gtacaactcc catccctgag gaacagctca cacgcctcac atggtggact 
cggaactgcc ccctctctga gctggagaag gaggcccacg agagcacacc ggagatatcc 
gagaggccag ccggggagtg ccctgcagga ggtggagcgg cagagaactc gagcctgggc 
caggagcagc ctgaagcccc aagcaggtcc tggggaaagt tgctctggag ctggttctgt 
gggctctctg gaacaccgga gcaggccctg agcccagcag agaaggctgc gctagaacag 
aagctgacaa gcattgagga ggagccactc tggagacatg tctgcaacat caatgctgtc 
cttttgctgg ccatcaacat cttcctctgg ggctattttg eg 
<210> 3 
<211> 678 
<212> PRT 
<213> Mouse 
<400> 3 

Met Glu Pro Gly Val Ser Arg Asn Giy Val Arg Thr Glu Thr Thr Thr 



Asn Pro Ser Leu Gly Leu His Thr Tyr Asp He Val Val Val Val He 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2022 



5 



10 



15 
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20 25 30 

Tyr Phe Val Phe Val Leu Ala Val Gly He Tip Ser Ser He Arg Ala 

35 40 45 

Ser Arg Gly Thr Val Gly Gly Tyr Phe Leu Ala Gly Arg Ser Met Thr 

50 55 60 

Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn Val Gly Ser Gly 
65 70 75 80 

Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly Gly Leu Ala Val 

85 90 95 

Gly Gly Phe Glu Trp Asn Ala Thr Phe Leu Leu Leu Ala Leu Gly Trp 

100 105 110 

He Phe Val Pro Val Tyr He Ala Ala Gly Val Val Thr Met Pro Gin 

115 120 125 

Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin Val Tyr Met Ser 

130 135 140 

Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He Ser Thr Asp He 
145 150 155 160 

Phe Ser Gly Ala Leu Phe He Gin Met Ala Leu Gly Trp Asn Leu Tyr 

165 170 175 

Leu Ser Thr Val He Leu Leu Val Val Thr Ala Val Tyr Thr He Ala 

180 . 185 190 

Gly Gly Leu Thr Ala Val He Tyr Thr Asp Ala Leu Gin Thr Val He 

195 200 205 

Met Val Gly Gly Ala Leu Val Leu Met Phe Leu Gly Phe Gin Glu Val 

210 215 220 

Gly Trp Tyr Pro Gly Leu Gin Gin Leu Tyr Arg Gin Ala He Pro Asn 
225 230 235 240 

Thr Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg Pro Asp Ala Phe 
245 250 255 
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His Met Leu Arg Asp Pro Val Asn Gly Asp lie Pro Trp Pro Gly Leu 

260 265 270 

He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp Cys Thr Asp Gin 

275 280 285 

Val He Val Gin Arg Ser Leu Ala Ala Lys Asn Leu Ser His Ala Lys 

290 295 300 

Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu Pro Met Phe Phe 
305 310 315 320 

He Val Met Pro Gly Met He Ser Arg Ala Leu Tyr Pro Asp Glu Val 

325 330 335 

Ala Cys Val Asp Pro Asp He Cys Gin Arg Val Cys Gly Ala Arg Val 

340 345 350 

Gly Cys Ser Asn He Ala Tyr Pro Lys Leu Val Met Ala Leu Met Pro 

355 360 365 

Val Gly Leu Arg Gly Leu Met He Ala Val He Met Ala Ala Leu Met 

370 375 380 

Ser Ser Leu Thr Ser He Phe Asn Ser Ser Ser Thr Leu Phe Ala He 
385 390 395 400 

Asp Val Trp Gin Arg Phe Arg Arg Gin Ala Ser Glu Gin Glu Leu Met 

405 410 415 

Val Val Gly Arg Leu Phe Val Val Phe Leu Val Val He Ser He Leu 

420 425 430 

Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin Leu Phe Asp Tyr 

435 440 445 

He Gin Ser He Thr Ser Tyr Leu Ala Pro Pro He Thr Ala Leu Phe 

450 455 460 

Leu Leu Ala He Phe Cys Lys Arg Val Asn Glu Pro Gly Ala Phe Trp 
465 470 475 480 

Gly Leu Met Phe Gly Leu Val Val Gly He Leu Arg Met He Leu Glu 
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485 490 495 

Phe Ser Tyr Ser Ala Pro Ala Cys Gly Glu Met Asp Arg Arg Pro Ala 

500 505 510 

Val Leu Lys Asp Phe His Tyr Leu Tyr Phe Ala Leu Leu Leu Cys Gly 

515 520 525 

Leu Thr Ala He He He Val Val He Ser Phe Phe Thr Glu Pro He 

530 535 540 

Pro Asp Asp Lys Leu Ala Arg Leu Thr Trp Trp Thr Arg Asn Cys Ala 
545 550 555 560 

Val Ser Asp Leu Gin Lys Lys Thr Ser Val Ser Val Asn Asn Thr Glu 

565 570 575 

Asp Asp Asn Ser Pro Gly Leu Ala Gly Arg Pro Val Val Glu Gly Pro 

580 585 590 

Ala Gly Asp Glu Glu Glu Ala Asn Thr Thr Gin Gly Pro Glu Gin Pro 

595 600 605 

Gly Ala Leu His Arg Ser Trp Gly Lys Trp Leu Trp Asn Trp Phe Cys 

610 615 620 

Gly Leu Ser Gly Ala Pro Gin Gin Ala Leu Ser Pro Ala Glu Lys Ala 
625 630 635 640 

Val Leu Glu Gin Lys Leu Thr Ser He Glu Glu Glu Pro Leu Trp Arg 

645 650 655 

Arg Val Cys Asn He Asn Ala He He Leu Leu Ala He Asn He Phe 

660 665 670 

Leu Trp Gly Tyr Phe Ala 
675 678 

<210> 4 
<211> 2034 
<212> DNA 
<213> Mouse 
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<400> 4 



atggaaccag gagtgtcaag gaatggagtc agaactgaga caacaacgaa cccaagcctg 
gggctacata cctatgacat cgtggtggtg gtcatctatt ttgtctttgt tcttgctgtg 
ggaatttggt catccatccg tgcaagtcga gggaccgttg gtggctattt cctggctggg 
agatccatga cctggtggcc aattggagca tctctaatgt ccagcaatgt gggcagtggc 
ttatttatcg gcctggctgg aacaggggct gctggaggac ttgctgttgg tggctttgag 
tggaacgcaa ccttcctgct tctagccctg ggctggatct ttgtccctgt gtacatagca 
gctggtgtgg tcaccatgcc acagtacctg aagaaacgat ttgggggaca gaggatccag 
gtgtacatgt cagttctttc tctcatcctc tacatcttca ccaagatatc gactgatatc 
ttctctggag ccctcttcat ccagatggcc ttgggctgga atctctatct ctccacagtc 
atcttgctgg tggtgacagc tgtctacacc attgcagggg gcctcacagc tgtgatctac 
acagatgctc tacagactgt gatcatggtt gggggagctc tggtcctcat gtttctgggc 
tttcaggagg ttggctggta cccaggcctg cagcagctct atagacaggc catccccaat 
accacagttc ccaataccac ctgtcacctc ccacggcctg atgccttcca catgcttcga 
gatcctgtga atggagacat cccctggcca ggtctcattt ttggcctcac agtcttggcc 
acctggtgtt ggtgcacaga ccaggtgatt gtgcagaggt ctctcgcagc caagaatctt 
tcacatgcca agggaggctc cgtgctaggg ggctacctaa agatcctccc aatgttcttc 
attgtcatgc ctggcatgat cagcagggcc ctgtacccag atgaagttgc ctgtgtggac 
cctgacatct gtcaaagagt gtgtggggcc agagttggat gctccaatat tgcctacccc 
aagctggtta tggctctcat gcctgtgggg ctgcgaggcc tgatgattgc tgtgatcatg 
gctgccctca tgagctcact cacctctatc ttcaacagca gtagcaccct gtttgccata 
gatgtgtggc agcgcttccg caggcaggca tcggagcaag agctgatggt ggtaggcagg 
ttgttcgtag tcttcctggt agtcatcagc atcctctgga tccccatcat ccagagctcc 
aatagtgggc agctctttga ctacatccaa tctatcacca gctacttagc cccacccatc 
acagccctct tcctgctggc tatcttctgc aagagggtca acgagcctgg tgccttctgg 
ggcctcatgt ttggcctggt cgtcggaata ctgcgtatga ttctggagtt ctcatactcg 
gccccagcct gtggggagat ggacaggcgg ccagctgttc tgaaggactt ccactacctg 
tactttgccc ttctcctctg tggactgacc gcgatcatca ttgtcgtaat cagcttcttc 
acggagccca tccccgatga caagcttgct cgcctgacct ggtggacaag gaactgtgcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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gtatctgacc tgcagaagaa aacctctgtg agtgtgaaca acacagagga tgacaactct 1740 
ccaggactgg cagggaggcc agtggtagag ggccctgcag gagatgagga agaagcaaac 1800 
accactcagg ggcctgaaca accaggagcc ctacacaggt cctggggaaa atggctgtgg 1860 
aactggttct gcggactctc aggagcccca cagcaagccc tgagcccagc tgagaaggct 1920 
gtgttggagc agaagctgac cagcatcgag gaggagccgc tctggagacg tgtctgcaac 1980 
atcaacgcca tcatcctgct agccatcaac atctttctct ggggctattt tgcg 2034 
<210> 5 
<211> 681 
<212> PRT 
<213> Rat 
<400> 5 

Met Glu Pro Gly Ala Ser Arg Asp Gly Leu Arg Ala Glu Thr Thr His 

5 10 15 

Gin Ala Leu Gly Ser Gly Val Ser Leu His Thr Tyr Asp He Val Val 

20 25 30 

Val Val He Tyr Phe Val Phe Val Leu Ala Val Gly He Trp Ser Ser 

35 40 45 

He Arg Ala Ser Arg Gly Thr He Gly Gly Tyr Phe Leu Ala Gly Arg 

50 55 60 

Ser Met Thr Trp Trp Pro He Gly Ala Ser Leu Met Ser Ser Asn Val 
65 70 75 80 

Gly Ser Gly Leu Phe He Gly Leu Ala Gly Thr Gly Ala Ala Gly Gly 

85 90 95 

Leu Ala Val Gly Gly Phe Glu Trp Asn Ala Thr Phe Leu Leu Leu Ala 

100 105 110 

Leu Gly Trp He Phe Val Pro Val Tyr He Ala Ala Gly Val Val Thr 

115 120 125 

Met Pro Gin Tyr Leu Lys Lys Arg Phe Gly Gly Gin Arg He Gin Val 
130 135 140 
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Tyr Met Ser Val Leu Ser Leu He Leu Tyr He Phe Thr Lys He Ser 
145 150 155 160 

Thr Asp He Phe Ser Gly Ala Leu Phe He Gin Met Ala Leu Gly Trp 

165 170 175 

Asn Leu Tyr Leu Ser Thr Val He Leu Leu Val Val Thr Ala Val Tyr 

180 185 190 

Thr He Ala Gly Gly Leu Thr Ala Val He Tyr Thr Asp Ala Leu Gin 

195 200 205 

Thr Val He Met Val Gly Gly Ala Leu Val Leu Met Phe Leu Gly Phe 

210 215 220 

Arg Glu Val Gly Trp Tyr Pro Gly Leu Gin Gin Leu Tyr Arg Gin Ser 
225 230 235 240 

He Pro Asn Val Thr Val Pro Asn Thr Thr Cys His Leu Pro Arg Ser 

245 250 255 

Asp Ala Phe His Met Leu Arg Asp Pro Val Asn Gly Asp He Pro Trp 

260 265 270 

Pro Gly Leu He Phe Gly Leu Thr Val Leu Ala Thr Trp Cys Trp Cys 

275 280 285 

Thr Asp Gin Val He Val Gin Arg Ser Leu Ser Ala Lys Ser Leu Ser 

290 295 300 

His Ala Lys Gly Gly Ser Val Leu Gly Gly Tyr Leu Lys He Leu Pro 
305 310 315 320 

Met Phe Phe He Val Met Pro Gly Met He Ser Arg Ala Leu Tyr Pro 

325 330 335 

Asp Glu Val Ala Cys Val Asp Pro Asp He Cys Gin Arg Val Cys Gly 

340 345 350 

Ala Arg Val Gly Cys Ser Asn He Ala Tyr Pro Lys Leu Val Met Ala 

355 360 365 

Leu Met Pro Val Gly Leu Arg Gly Leu Met He Ala Val He Met Ala 
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370 375 380 

Ala Leu Met Ser Ser Leu Thr Ser He Phe Asn Ser Ser Ser Thr Leu 
385 390 395 400 

Phe Ala He Asp Val Trp Gin Arg Val Arg Arg Gin Ala Ser Glu Gin 

405 410 415 

Glu Leu Met Val Val Gly Arg Leu Phe Val Val Phe Leu Val Leu He 

420 425 430 

Ser He Leu Trp He Pro He He Gin Ser Ser Asn Ser Gly Gin Leu 

435 440 445 

Phe Asp Tyr He Gin Ser He Thr Ser Tyr Leu Ala Pro Pro He Thr 

450 455 460 

Ala Leu Phe Leu Leu Ala He Phe Cys Lys Arg Val Thr Glu Pro Gly 
465 470 475 480 

Ala Phe Trp Gly Leu Met Phe Gly Leu Val Val Gly He Leu Arg Met 

485 490 495 

He Leu Glu Phe Ser Tyr Ser Ala Pro Ala Cys Gly Glu Lys Asp Arg 

500 505 510 

Arg Pro Ala Val Leu Lys Asp Phe His Tyr Leu Tyr Phe Ala Leu Leu 

515 520 525 

Leu Cys Gly Leu Thr Ala He He He Val He He Ser Phe Phe Thr 

530 535 540 

Glu Pro He Pro Asp Glu Lys Leu Ala Arg Leu Thr Trp Trp Thr Arg 
545 550 555 560 

Ser Cys Pro He Ser Glu Leu Gin Lys Lys Val Ser Val Ser Val Asn 

565 570 575 

Asn Thr Glu Ser Asp Asn Ser Pro Ala Leu Ala Gly Arg Pro Val Met 

580 585 590 

Glu Gly Thr Ala Gly Asp Glu Glu Glu Ala Asn Thr Thr Ser Glu Pro 
595 600 605 
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Glu Gin Pro Glu Val Leu His Arg Ser Trp Gly Lys Trp Leu Trp Asn 

610 615 620 

Trp Phe Cys Gly Leu Ser Gly Thr Pro Gin Gin Ala Leu Ser Pro Ala 
625 630 635 640 

Glu Lys Ala Glu Leu Glu Gin Lys Leu Thr Ser He Glu Glu Glu Pro 

645 650 655 

Leu Trp Arg Cys Val Cys Asn He Asn Ala He He Leu Leu Ala He 

660 665 670 

Asn He Phe Leu Trp Gly Tyr Phe Ala 
675 680 681 

<210> 6 
<211> 2043 
<212> DNA 
<213> Rat 
<400> 6 

atggaacctg gagcttcaag ggatggactc agagctgaga caacacacca agccctgggc 60 
tctggagtca gcctgcacac ctatgacatc gtggtggtgg tcatctactt tgtctttgtc 120 
cttgctgtgg gaatttggtc gtccatccgc gcaagccgag ggaccattgg tggctatttc 180 
ctggctggaa gatccatgac ctggtggcca attggagcat ctctaatgtc cagcaatgtg 240 
ggcagtggct tattcatcgg cctggctgga acaggggctg ctggaggcct tgctgtgggt 300 
ggcttcgagt ggaatgcaac ttttctgctt ctggccctgg gctggatctt tgtccctgtg 360 
tacatcgcag ctggtgtggt caccatgcca cagtacctga agaaacgatt tggggggcag 420 
aggatccagg tgtacatgtc agtcctgtct ctcatactct acatcttcac caagatatcg 480 
actgatatct tctctggagc cctcttcatc cagatggcct tgggctggaa tctctatctc 540 
tccacagtca tcctgctggt ggtgacagct gtctacacca ttgcaggggg cctcacagct 600 
gtgatctaca cagatgctct acagaccgtg atcatggttg ggggagccct ggtcctcatg 660 
tttctgggct ttcgggaggt cggctggtac ccaggcttgc agcagctcta tagacagtcc 720 
atccccaatg tcacagttcc caacactacc tgtcacctcc cacggtctga tgccttccac 780 
atgcttcgag atcctgtgaa cggggacatc ccctggccag gtcttatttt tggcctcaca 840 
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gtcttggcca cctggtgttg gtgcacggac caggtgattg tgcagaggtc tctctcggcc 900 

aagagtcttt cacatgccaa gggaggatca gtgttagggg gctacctaaa gatcctccca 960 

atgttcttca ttgtcatgcc cggcatgatc agcagggccc tgtacccaga tgaagtcgcc 1020 

tgtgtggacc ctgacatctg tcagagagtg tgtggggcca gagttggatg ctccaatatt 1080 

gcctacccca aacttgttat ggctctcatg cctgtgggtc tgcgaggcct gatgattgcc 1140 

gtgatcatgg ctgccctcat gagctcactc acctccatct tcaacagcag tagcaccctg 1200 

tttgccatag atgtgtggca gcgagtccgc aggcaggcat cggagcaaga gctgatggtg 1260 

gtaggcaggt tgtttgtagt cttcctggta ctcatcagca tcctctggat ccccatcatc 1320 

cagagctcca atagtgggca gctctttgac tacatccaat ccatcaccag ctacctagcc 1380 

ccgcccatca cagccctctt cctgctggcc atcttctgca agagggtcac tgagcctggt 1440 

gccttctggg gcctcatgtt tggcctggta gtgggaatac tgcgtatgat tctggagttc 1500 

tcatactcag ccccagcctg tggggagaag gacaggcggc cagctgttct taaggacttc 1560 

cactacctgt actttgccct cctcctctgt ggacttaccg ccatcatcat tgtcataatc 1620 

agcttcttca cggagcccat ccccgacgaa aagcttgctc gcctgacctg gtggacaagg 1680 

agctgtccca tatctgaact acagaagaaa gtctctgtga gtgtgaacaa cacagagagt 1740 

gacaactctc cagcactggc agggaggcca gtgatggagg gcactgcagg agatgaggaa 1800 

gaagcaaaca ccacctcaga gcctgaacaa ccagaagtcc tacacaggtc ctgggggaaa 1860 

tggctgtgga actggttctg cggactctct ggaacaccac agcaagcact gagcccagct 1920 

gagaaggctg agctggagca gaagctgacc agcatcgagg aagagccact ctggagatgt 1980 

gtctgcaaca tcaatgccat catcctgctg gccatcaaca tctttctctg gggctatttt 2040 

ore 2043 
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